LPS-stimulated release of prostaglandin E and thromboxane B2 from the U937 cell line.
Human monocytes are known to metabolize arachidonic acid (AA) and to release prostaglandins upon stimulation. Previous data indicate that in vitro maturation and differentiation of monocytes result in alteration of this property with greatly diminished response to stimulators of release of prostaglandin E (PGE) and thromboxane B2 (TxB2) occurring after cells have been cultured. To further study the effects of differentiation on human monocyte AA metabolism, a model system was established based upon the human histiocytic cell line U937. Among tested stimulants, which included opsonized zymosan, complement fragment C3b, phorbol myristate acetate (PMA), calcium ionophore A23187, and concanavalin A, it was found that Escherichia coli lipopolysaccharide (LPS) was unique in that it stimulated increased release of TxB2 from U937 cells. The effect of the phorbol ester PMA, a compound commonly used to induce differentiation of U937, on the ability of U937 to respond to LPS was examined. Following 48 hr of treatment with PMA, U937 became capable of releasing both PGE and TxB2 in response to small doses of LPS. As previously observed for human monocytes, the release of PGE was delayed for several hours following stimulation and failed to reach maximal cumulative levels in culture until 24-48 hr following stimulation. In contrast to human monocytes, PMA-induced U937 were capable of maintaining their responsiveness to LPS for several days. Thus, the U937 cell line provides a useful model for study of the effects of differentiation of human mononuclear phagocytes on their ability to metabolize AA, and for the effects of LPS on histiocytic tumor cell prostaglandin release.